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Who was the real Dr. Nikola Tesla? 

Credentials extracted from a paper by: William C. Wysock , Drs. James & Kenneth Corum, James Hardesty 

Lord Kelvin: “Tesla has contributed more to electrical science than any man up to his time” 


EDUCATION: Undergraduate Studies - Austrian Polytechnic Institute at Graz: Separate 
Baccalaureate degrees in Physics, Mathematics, Mechanical Engineering and Electrical Engineering. 

Graduate Studies - University of Prague: Physics. 

DOCTEUR HONORIS CAUSA: University of Paris, Columbia University, Vienna Polytechnic Institute, University de 
Poitiers, University of Beograd, Graz Polytechnic Institute, University of Brno, Yale University, University of Zagreb, 
Polytechnic Institute of Bucharest, University of Grenoble, University of Sophia, University of Prague. 

PROFESSIONAL SOCIETIES: Vice-President of the AIEE(now IEEE) 1892-1894, Life Fellow IEEE (AIEE), Fellow American 
Association for the Advancement of Science, Fellow American Electro-Therapeutic Association, New York Academy of 
Sciences, American Philosophical Society, National Electric Light Association, Serbian Academy of Sciences, Societe 
International des Electriciens, Societe Francaisede Physique, Institution of Electrical Engineers (British). 

AWARDS: IEEE (AIEE) Edison Medal (1916), The Franklin Institute's Elliott Cresson Gold Medal (1893), The John Scott 
Medal (1934), Nominated for an undivided Nobel Prize in 1937. 

250 PATENTS: The invention of the Rotating Magnetic Field, The Induction Motor, The AC Polyphase Power 
Distribution System, the Fundamental System of Wireless Communication (Legal Priority for the invention of Radio), RF 
Oscillators, Voltage Magnification by Standing Waves, Robotics, Logic Gates for Secure RF Communications, X-Rays, 
Ionized Gases, High Field Emission, Charged Particle Beams, Voltage Multiplication Circuitry, High Voltage Discharges, 
Lightning Protection, the Bladeless Turbine, VTOL aircraft. 

HONORS: The name "TESLA" was adopted as the unit of Magnetic Induction (1956). The Tesla 
Award was created by the IEEE (1976). 


(C) Jeff Behary 2019 


196 






(C) Jeff Behary 2019 


197 






(C) Jeff Behary 2019 


198 






(C) Jeff Behary 2019 


199 








(C) Jeff Behary 2019 


200 








(C) Jeff Behary 2019 


201 








(C) Jeff Behary 2019 


202 















(C) Jeff Behary 2019 


203 



(C) Jeff Behary 2019 



(C) Jeff Behary 2019 


205 



(C) Jeff Behary 2019 


206 




(C) Jeff Behary 2019 


207 



(C) Jeff Behary 2019 


208 


Undocumented Tesla Sparks: 
Discontinuity and Bright Spots...? 
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UndocumentedTeslp Sparks: 

Mixed Polarity/ High Frequency TcrStatic Sparks...? 
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Undocumented Tesla Sparks: 

Mixed Polarity / High Frequency + Low Tension 
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UNCOVERING THE X-RAY APPARATUS: 

JEFF BEHARY 

'\i\ ■SiyV5- As the Director of the Electrotherapy 
'Museum in West Palm Beach, Florida, 

Jeff Behary curates a private collection of 
Tesla coils and antique medical, x-ray, 
and natural philosophical apparatus. He 
also restores and recreates long- 
forgotten devices, requiring him to take 
apart and examine obscure technological 
machinery. He has fully disassembled 
and reassembled some of the earliest x- 
ray machines and understands them 
from the inside out. 

By carefully studying the photographic 
technique devised by Thomas Burton 
Kinraide, Behary makes his own electric spark prints using the Kinraide x-ray coil " is Spa ^ 
display the same comet-like structure that Kinraide explored, but in his sen*s h 
pattern of radiating filiciforms to create a universe of electrical stars. Each ^ ^ 
illustrates the activity of a small quantity °<^ leCl ™ Behary constructed his 

development: birth, life, and dispersion of ^ath. E' e K'nra 

imagery without exposing himself to the radiation of the x-ray _ m$ Qn Travel 

As an independent scholar and historian, ® eha,V ^J“2 s toJ in Japan, Canada, and the 
Channel and The History Channel as well as n Medico/ Fraud (Bob 

United Kingdom. He has a,so 
McCoy, 2001) and Reminiscences of a Birdman (Ro 
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UNCOVERING THE X-RAY APPARATUS: 

THOMAS BURTON KINRAIDE 

| in the twenty-first century, x-ray technology is sanitary and I 
quiet: the machine's workings are encased in a protective I 

nineteenth-century x-ray apparatus laid bare its technology ' 
to patients with an animated spark powered by several 

Kinraide (1864-1927) was a Boston electrician and the 
inventor of a high-frequency x-ray coil, known as the 
Kinraide Coil. His electric coil, sold by E.B. Meyrowitz of New 
York, improved upon Wilhelm Rontgen's and Nikola Tesla's 
designs for powering the vacuumed tube that emitted x- 
rays. Beyond his marketable invention Kinraide made images 
with his x-ray apparatus that were both scientifically didactic 
and aesthetically beautiful. He placed glass plate negatives 
in the path of the spark gap between the two poles of his 
' coil, recording the different phases of electrical discharges. 
The positive phase of the discharge created a branching and fern-like design that Kinraide called 
"filiciform," while the negative phase showed a soft feathery appearance that he called "plumous." 
Kinraide also discovered a new kind of discharge in which the positive and negative phases united at 
the base, creating comet-like effects. Kinraide's x-ray machine did not need to actually produce x-rays 
in order to create these images. 

In 2005 Jeff Behary, Director of the Electrotherapy Museum in West Palm Beach, and his wife Rita 
ventured to the Jamaica Plains mansion where Kinraide once lived. They asked to see the basement 
and found a hidden door, which led to a mahogany ballroom and many tunnels that traveled the 
circumference of the house footprint. In one of the 
tunnels was a crate full of glass plate negatives of 
Kinraide's Spark photographs. After consulting the 
current owners of the mansion and then the 
Kinraide family, Behary rescued the negatives, 
which he now preserves in his Electrotherapy 
Museum. For X-RA*DI*ANCE, Behary reprinted 
from these negatives, and for the first time in 
almost a century, Kinraide's Spark images are on 
exhibit. 
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CURATOR'S INTRODUCTION 

Originally discovered by Wilhelm Rontgen in 1895, x-rays are invisible forms of radiation. 

We cannot taste, touch, see, smell, or hear them when they penetrate us-but after a 
few seconds, they produce an interior portrait of our bodies. The challenge for 
an exhibition of x-ray "art" is: how can we display emanations that are 
imperceptible to the human senses? 

When x-ray pictures reveal what we cannot see, the effect comes with a price. 

X-rays erase the exterior facades of things and the meanings held in the surfaces. Between 
the 1890s and the 1950s, the price was also paid with the lives of patients and technicians who suffered from 
radiation damage. Navigating through limitations, our artists creatively explore x-rays' mediating effects. 
These images created by Thomas Burton Kinraide, Jeff Behary, Diane Covert, and Nick Veasey 
will highlight the technology of this mysterious radiance: 

X-RA*DI*ANCE. 

X-RA*DI*ANCE aims to make x-rays more visible to us by: uncovering the x-ray apparatus, considering the 
meaning of lost surfaces, and highlighting what inner worlds x-rays reveal. For each represented artist you 
will learn how they made their work and what their work explores. None of the artists in our exhibition 
subjected themselves, or other living persons, to radiation in order to make their work. 

Lita Tirak, Curator of X-RA*DI*ANCE 
Doctoral Candidate in American Studies, College of William and Mary 
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Who was the real Dr. Nikola Tesla? 

Credentials extracted from a paper by: William C. Wysock, Drs. James & Kenneth Corum, James Hardesty 

Lord Kelvin: “Tesla has contributed more to electrical science than any man up to his time” 


EDUCATION: Undergraduate Studies - Austrian Polytechnic Institute at Graz: Separate 
Baccalaureate degrees in Physics, Mathematics, Mechanical Engineering and Electrical Engineering. 

Graduate Studies - University of Prague: Physics. 

DOCTEUR HONORIS CAUSA: University of Paris, Columbia University, Vienna Polytechnic Institute, University de 
Poitiers, University of Beograd, Graz Polytechnic Institute, University of Brno, Yale University, University of Zagreb, 
Polytechnic Institute of Bucharest, University of Grenoble, University of Sophia, University of Prague. 

PROFESSIONAL SOCIETIES: Vice-President of the AIEE(now IEEE) 1892-1894, Life Fellow IEEE (AIEE), Fellow American 
Association for the Advancement of Science, Fellow American Electro-Therapeutic Association, New York Academy of 
Sciences, American Philosophical Society, National Electric Light Association, Serbian Academy of Sciences, Societe 
International des Electriciens, Societe Francaisede Physique, Institution of Electrical Engineers (British). 

AWARDS: IEEE (AIEE) Edison Medal (1916), The Franklin Institute's Elliott Cresson Gold Medal (1893), The John Scott 
Medal (1934), Nominated for an undivided Nobel Prize in 1937. 

250 PATENTS: The invention of the Rotating Magnetic Field, The Induction Motor, The AC Polyphase Power 
Distribution System, the Fundamental System of Wireless Communication (Legal Priority for the invention of Radio), RF 
Oscillators, Voltage Magnification by Standing Waves, Robotics, Logic Gates for Secure RF Communications, X-Rays, 
Ionized Gases, High Field Emission, Charged Particle Beams, Voltage Multiplication Circuitry, High Voltage Discharges, 
Lightning Protection, the Bladeless Turbine, VTOL aircraft. 

HONORS: The name "TESLA" was adopted as the unit of Magnetic Induction (1956). The Tesla 
Award was created by the IEEE (1976). 
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Undocumented Tesla Sparks: 
Discontinuity and Bright Spots...? 
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UndocumentedTeslp Sparks: 

Mixed Polarity/ High FrequencyTcrStatic Sparks...? 
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Undocumented Tesla Sparks: 

Mixed Polarity / High Frequency + Low Tension 
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free ends of which are connected to insulated contact rings on 
tho shaft* From four brushes that press on the rings four wires 
arc led away to tho motor. This is* in fact* n simple 2-phase 
generator,, inducing two-currents in quadrature. The motor 
is shown ns a ring built up of corg-sbaots, having wound upon 
it four coils, two of which are connected in circuit with one 
pair of wires, the other two being in tho other circuit. They 
tend to co-operate in pairs to produce magnetic jmles on 
diametrically opposite parts of the ring* Within the ring is 
pivoted t is rotor a disk D of iron, preferably cut away at its 
skies so as to form an elongated bodyj and turns so as to 




Fkf. 07. 


convey from side to side of tho ring tho greatest number of 
magnetic lines* It was found that this form was not essential 
to rotation, since a circular disk of iron was also set revolving. 
Tliis phenomenon Mr. Tesla attributed to a certain magnetic 
inertia or resistance to shifting of the magnetic lines; and 
deemed this view confirmed by the observation that a circular 
disk of steel is more effectively rotated than one of soft iron. 
In a series of eight diagrammatic ligurc* Mr* Tesla explained 
the successive phases through which tho coils of the generator 
pass during ono revolution, and Uni corresponding and result¬ 
ing changes of magnetism produced in the ring of the motor. 
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Early Development of the Polyphase Motor. 95 

The resultant direction of the nniguelie field shifts pro 
greesivelj round (Fig, 98), dragging the iron disk with it 

This combination amounts then to ft 2-pluisu synchronous 
motor not operating by induced currents in the rotor, but by 
magnetic reactions, together with a suitable 2 -phase generator 
for supplying the current* 

Other forms were described at the same time, A motor had 
h drum armature wound with two coils at right-angles, to which 
the currents were brought by four 
slip rings. This armature revolved 
between the two parts of an ex¬ 
terior shell of iron or steel, which 
to prevent eddy-currents (I) was 
preferably in be laminated. It 
was not wound, being magnetized 
solely by tins polarity of the arma¬ 
ture, Then followed a 8 -phase 
generator and motor on similar 
lines to the 2 -phase generator and 
motor first described. Tlio gene¬ 
rator had three revolving coils and 
tix slip-rings. It was connected 
by sis line-wires to the ring of the 
motor, which had six coils wound 
upon six inward pointing poles, 
constituting a 2 -polo field with 
three phases. The rotor w,ts as 
before a disk oreylinder of iron cut 
away on two sides to form an elongated liody. The 11 ext form 
described was a 2 -pliase combination, having in the generator 
a revolving magnet and two pairs of fixed armature coils, while 
the motor had as before n cut-away disk of iron as rotor, 
surrounded by two fixed coils set at right angles to one an¬ 
other* A form of motor was shown having arrangements for 
bringing the 2 -phase currents to its revolving windings as 
well as to windings on a fixed external ring* It was found to 
be advantageous in the case where an external iron shell mr 
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go rotypna.se j^tccinc currents. 

polarity by separately exciting it with a continuous current. 
These motors were of course synchronous. Turns formers for 
currents such as were used in these systems were made 
by winding a set of primary and a set of secondary wires 
upon the same ring of laminated iron, in which the mag* 
netism underwent a progressive shifting of polarity* In 
November came the first suggestion of a real induction motor. 
Hitherto Mr* Tesla had produced and main tali net! the rotation 
by the “ direct attractionof the magnetic elements of the 
motor* I have discovered,” ho says, “ that advantageous 
results may bo secured in this system by utilizing the shifting 
of the poles primarily to set up currents in a closed conductor 
located within the influence of the field of the motor so that 
the rotation may result from the reaction of such currents upon 
the field.” lie platted within the ring that was to generate 
the rotatory magnetic field, a soft iron cylinder or disk, carry¬ 
ing two coils of insulated wire wound at right angles to one 
another, awl having their respective ends joined so that each 
formed a sepamte closed circuit; this was placed on an axis 
mounted on bearings. In another form the rotor was formed 
of an iron core, built up of disk to prevent eddy-currents, and 
enclosed within external coils or con doctors,, 14 applied to the 
cylinder longitudinally, 1 ' formed into one or more independent 
circuits around the core. If copper plates were thus em¬ 
ployed they were to bo slotted longitudinally* This construc¬ 
tion, using induced closed circuits on the revolving part of a 
motor wound for a progressive shifting of the magnetic 
polarity, w:is broadly chinned* The still wider claim of the 
discovery of a new method of electrical transmission of power 
must be given in Mr. Tesla's own words 
** I am aware that it is not new to produce the rotations of 
a motor by intermittently shifting the poles of one of its 
elements, This has been done by passing through independent 
energizing coils on one of the elements, the current from a 
battery or other source of direct or continuous currents, 
reversing such current by suitable mechanical appliances, so 
that it is directed through the coils in alternately opposite 

iliiuiA^Mwn In annh nauaa Vi rtHPfilTOW iVa nrtlAnlial nf tta 
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